巡回 Nazarov-Wenzl 代数のセル基底の構成(代数的組合せ論とその周辺) by 有木, 進
Title巡回 Nazarov-Wenzl 代数のセル基底の構成(代数的組合せ論とその周辺)
Author(s)有木, 進










Research Institute for Mathematical Sciences,
Kyoto University
1 cellular
cellular Graham Lehrer ,









1.1. $R$ $A$ R- .
(i) $\Lambda$ ,
(ii) 2 $R$ - $a\mapsto a^{*}$ ,
(iii) $\lambda$ $T(\lambda)$ ,
. $A$ $R$- $\{m_{St}\}(s,t)\epsilon \mathrm{u}_{\lambda\in\Lambda}\tau(\lambda)\mathrm{x}T(\lambda)$ ,
(a) $m_{si}^{*}=m_{ts}$ .
(b) $(s,t)\in T(\lambda)\mathrm{x}T(\lambda)$ , R- $r_{st}$ : $Aarrow R$ ,
$a\in A$
$am_{st}- \sum_{u\in T(\lambda)}r_{su}(a)m_{ut}\in\sum_{(u,v)\in \mathrm{u}_{\mu>\lambda}\mathcal{T}(\mu\}\mathrm{x}\mathcal{T}(\mu)}Rm_{\mathrm{u}v}$
, $\{m_{st}\}$ $A$ $A$ cellular .
, $r_{su}(a)$ $t$ .
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L3. A=RS $S_{n}$ .
(i)
$\Lambda \text{ _{}\square }^{\mathrm{A}}$
,
box $n$
(ii) $A$ 2 $R$ - $w\mapsto w^{-1}$ ,
(iii) $T(\lambda)$ shape $\lambda$ ,
. , $[1, n]=\{1,2, \ldots, n\}$ $\lambda$ box
, , ,
. $\lambda$ box $\{x\in\lambda\}$ $[1, n]$ .
$m_{st}$ , .
$\lambda\in \mathrm{A}$ , 1 1 $\lambda_{1}$ , 2
$\lambda_{1}+1$ $\lambda_{1}+\lambda_{2}$ , 1, . . . , $n$
$t^{\lambda}$ . $s\in T(\lambda)$ ,
$[1, n]arrow\{x\in\lambda\}arrow[(t^{\lambda})^{-1}s1, n]$
$[1, n]$ $[1, n]$ , $S_{n}$ $d(s)$





$m_{st}$ , $\{m_{st}\}$ .
$n=3$ . $s_{1}=(1,2),$ $s_{2}=(2,3)$ .









$\lambda=(1^{3})$ , $m_{-}=m_{t^{(1^{3})}}t\mathrm{t}1^{3}$ ) $=1$ .














L4. $(s,t),$ $(u, v)\in T(\lambda)\mathrm{x}T(\lambda)$ . $t,$ $u$
$rtu\in R$
$m_{si}m_{uv}-r_{\ell u}m_{sv}\in$ $\sum$ $Rm_{pq}$
($p$ ,q)\epsilon , $>\lambda T(\mu)\mathrm{x}T(\mu)$
, $C(\lambda)$ ( $m_{t},$ $m_{u}\rangle=r_{tu}$ .
Rad $C(\lambda)=C(\lambda)^{[perp]}$ , $D(\lambda)=C(\lambda)/\mathrm{R}\mathrm{a}\mathrm{d}C(\lambda)$
,
L5 (Graham-Lehrer). $R$ $A$ cenular R- .
(1) $\{D(\lambda)\}_{\lambda\in\Lambda}\backslash \{0\}$ $A$ ,
(2) $C(\lambda)=D(\lambda)$ $\lambda\in \mathrm{A}$ $A$
(3) $D(\lambda)\neq 0$ $\lambda\in\Lambda$ $A$ quasihereditary
$\langle$ , $A$ $D(\lambda)\neq 0$ $\lambda\in \mathrm{A}$
$A$
(4) $D(\lambda)\neq 0$ $P(\lambda)$ , $P(\lambda)$
$P(\lambda)=F_{0}\supset F_{1}\supset\cdots$




( $\mathrm{B}\mathrm{M}\mathrm{W}$ ) ,
90 , . ,
affine , $A$ Hecke affine $A$ affine
Hecke BMW Hecke affine affine BMW .
“ ” , $A$ affine Hecke $A$
affine Hecke affine BMW affine Wenzl
, affine Wenzl .
2.1. $R$ $\Omega=\{\omega_{a}|a\geq 0\}\subseteq R$ . $\omega_{0}\neq 0$
. affine Wenzl $\mathcal{W}_{n}^{\mathrm{a}\mathrm{f}\mathrm{f}}(\Omega)$
$\{S_{i}, E_{i},Xj|1\leq i<n, 1\leq j\leq n\}$
R- .
1, (Involutions) 5. (Skein relations)
$S_{i}^{2}=1$ . $S_{i}X_{i}-X_{i+1}S_{i}=E_{i}-1$ ,
$X_{i}S_{i}-S_{i}X_{i+1}=E_{i}-1$ .
2. (Affine braid relations)
6. (Unwrapping relations)




(c) $SiXj=XjS_{\dot{\mathfrak{g}}},$ $(j\neq \mathrm{i}, i+1)$ .
(a) $E_{i}S_{i}=E_{i}=S_{i}E_{i;}$
3. (Idempotent relations)




(a) $S_{i}Ej=Ej$Si, $(|\mathrm{i}-j|>1)$ ,
$E_{i+1}E_{i}E_{i+1}=E_{i+1}$ ,
(b) $E_{i}Ej=EjEi,$ $(|i-j|>1)$ , $E_{i}E_{i+1i}E=E_{i}$ .
(c) $EiXj=XEji,$ $(j\neq \mathrm{i}, i1 1)$ , $g$ . (Anti-symmetry relations)
(d) $X_{i}Xj=XjXi_{2}$ $E_{i}(Xi+Xi+1)=0$ ,
$(X_{i}+X_{i+1})E_{i}=0$ .
$R$ . [1] affine Wenzl





, Schur q- . $R$
$\omega_{a}=qa+1(u_{1}, \ldots, u_{\Gamma})-\frac{1}{2}(-1)^{r}.q_{a}(u_{1}, \ldots, u,)+\frac{1}{2}\delta_{a0}$
148
, $\Omega$ $\mathrm{u}$-admissible .
2.3. 2 $R$ . $\{u_{1}, \ldots , u_{\mathrm{r}}\}\subseteq R$ $\Omega$ u-admissible
, $\mathcal{W}_{n}^{\mathrm{a}\mathrm{f}\mathrm{f}}(\Omega)$ $(X_{1}-u_{1})\cdots(X_{1}-u_{r})=0$
$R$- Wr,n(u)- , $\mathrm{N}\mathrm{a}\mathrm{z}\mathrm{a}\mathrm{r}\mathrm{o}\mathrm{v}-\mathrm{W}\mathrm{e}\mathrm{n}\mathrm{z}\mathrm{l}$ .




$A$ affine Hecke $\mathrm{u}$-admissible ,
cellular . ,
. affine Wenzl u-admissible
, affine Wenzl
, .
, affine Wenzl $\mathcal{W}_{n}^{\mathrm{a}\mathrm{f}\mathrm{f}}(\Omega)$
.
3
2.4 , Nazarov-Wenzl $\mathcal{W}_{r,n}(\mathrm{u})$
, . A
$\Lambda=\{(f, \lambda^{(1)}, \ldots, \lambda^{(r)})|0\leq f\leq[n/2],$ $\sum_{i=1}^{r}|\lambda^{(i)}|=n-2f\}$
$\mathrm{J}\mathrm{I}\mathrm{H}$ . , $\lambda^{(i)}$ .
$(f, \lambda^{(1)}, \ldots, \lambda^{(\mathrm{r})})\leq(g, \mu^{(1)}, \ldots, \mu^{(r)})\doteqdot\supset f<g$
$f=g$ $j,$ $k$
$\sum_{1\leq i<k}|\lambda^{(i)}|+\sum_{1\leq i\leq j}\lambda_{i}^{(k)}\leq\sum_{1\leq i<k}|\mu^{(i)}|+\sum_{1\leq\dot{\mathrm{t}}\leq j}\mu_{i}^{(k)}$
.
$W_{f}\subset S_{2f}$ $B$ Weyl , $S_{n}$ $W_{f}\mathrm{x}S_{n-2]}$
distinguished coset representative,
. $D_{f}$ .
$(\lambda^{(1)}, \ldots, \lambda^{(r)})$ $\lambda$ , Stab $(\lambda)$ shape $\lambda$
,
$T(f, \lambda)=\{(t, \kappa, d)|t\in \mathrm{S}\mathrm{t}\mathrm{a}\mathrm{b}(\lambda), \kappa\in \mathrm{N}^{f}, d\in D_{f}\}$




3.1. $a_{i}= \sum_{1\leq j<i}|\lambda^{(j)}|$, $x_{\lambda}= \sum_{w\in S_{\lambda}}w$ ,
$m_{st}^{f}=d(s)(x_{\lambda} \prod_{i=2j}^{r}\prod_{=1}^{a}.(X_{j}-u_{i}))d(t)^{*}$ , $E^{f}= \prod_{i=1}^{f}E_{n+1-2i}$ ,
.
3.2. $(s, p, e),$ $(t, \kappa, d)\in \mathrm{u}(f,\lambda)\in\Lambda T(f, \lambda)\mathrm{x}T(f, \lambda)$ ,
$m_{(s,\rho,e)(t,\kappa,d)}=eX^{\rho}E^{f}m_{st}^{f}X^{\hslash}d^{*}$
.
2.4 { $m$( $s,\rho$ ,e)( \kappa , $d)$ } $\mathcal{W}_{\tau,n}(\mathrm{u})$
.
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